MATH 223.3 2006-2007 (01) (03) (05) 
TEST #1 - Solutions 
Integer scores only. 
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PART A - 3 points each - total 30 


A1 


The required distance d is the projection of 
PQ on the direction PR normal to the plane: 

d =PQ PR 


(0. —1/3. 
9 


- 3 ) 


(- 3 .- 6 . 0 ) 
v/9 + 36 



A2. The sphere has centre (0, 0, 3) and radius 1. 



If we set y = t, then parametric and 
vector equations for the curve are 
x = |t|. y = t. z — t~. and 

A A _ A 

r = \t\i + tj + * 2 k. 



A4. 


dr 

From T = — = (2cost, —2sint, 1), we obtain the unit 
at 


(2 cost, —2sint, 1) 
yj 4 cos 2 1 -I- 4 sin 2 t + 1 



tangent vector 

(2 cost, —2sint, 1) 

^5 
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A5. 


A vector in the direction of N is 



—=(—2 sin — 2 cost. 0) = 
\/5 


and therefore N = — (sin t. cost. 0). The binormal is 


B = T x N 



i 

2 cos t 
sin t 


A A 

j k 

—2sinf 1 
cost 0 


2 

-r=(sin t, cos t. 0). 

v5 


= —= (cos t. — sin t. —2). 

y5 


A6. 

v = -j-- = (1, 2t. 2t) |v| = \/l + 4 1 2 +4 f 2 = \/l + St 2 a = = (0.2,2) 

at at 

The no rmal co mponent of velocity is always zero, and the tangential component of velocity is speed 

|v| = \/l + 8 f 2 . 


cl 8 1 

dt v s/TTW 1 






64 1 2 \ 

i + sr 2 ) 


1/2 


v'l +st- 


A7. 


If we set z = x — y, then lim 

(as,j/)—(1,1) 


sin (pc — y) sin 

-= lllll — 


= 1 


x — y z —»o z 

The function is not continuous at (1.1) (being undefined there). 


A8. 


<3f = 3xV-zcosy ==> o 2 f_ = - cosy 
dx dzdx 


or 

df = - vcos_y - cos(y + z) ==> crf_ = - cos_y 
dz dxdz 

as expected, 5 = f_ = 0 = f_ 
dxdz dzdx 


A9. 


9 \ A df df q 

If V/ = (2xy — y) i + (x z — x j. then —- = 2 xy — y and — = x — x. From the first equation, we can 

ox ay 

say that f(x, y) — x 2 y — xy + <p(y). where (p{y) is any differentiable function of y. To determine 0(y) we 
substitute this expression for f(x. y) into the second equation. x~ — x + dcf)/dy = x 2 — x. Consequently, 
dcp/dy = 0. and therefore d>(y) = C, a constant. Thus, f(x,y) = x 2 y — xy + C. 


A10. 


O u Oil Ox Oil dy 
O r Ox O r O y O r 

= (2x — 3x~y~) cos 0 + (—2 yx' 1 ) sin 0 




